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2 THE TEACHING GAP

we cannot succeed, for we cannot know in which direction to
move.

Yet it 1s equally important to recognize lh@w
assessments, though necessary, are not enough. What must
be donc now is to find ways of providing students with the
learning opportunities they néed to reach the new standards.
Making higher standards a reality for students will require more
than just the status quo inside our nation’s classrooms: curricu-
lum. assessments, and—above al |—teaching must improve dra-

matically. In our view, teaching is the next frontier in the
continuing struggle to improve schools. Standards set the
course, and assessments provide the benchmarks, but it is teach-
ing that must be improved to push us along the path to success.
Our contention that standards alone are not enough is
shared by many politicians and school reformers, and they
stand ready to help. President Clinton has successfully pushed
(hrough legislation that will pour millions of dollars into
reducing class size in elementary schools nationwide.! Many
states are actively considering making vouchers and school
choice a central part of their educational systems. And many
school districts are embarking on additional initiatives, such
as creating charter schools, outfitting schools with new tech-
nologies, and sanctioning new forms of school management.
We believe that these highly visible efforts, though well
‘ntentioned. miss the mark, because they leave out the one
ingredient most likely to make a difference in students’ learn-
ing: the quality of teaching. Reducing the class size from thir-
ty to twenty certainly will make teachers happier. But if
teachers continue to use the same methods they used with
larger classes, learning opportunities for students will change
little. Similarly, implementing a voucher system might increase
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THE TEACHING GAP 3

competition among schools and spur their desire to improve.
But desire alone does not provide teachers with the knowledge
they need to implement more effective methods. Class size

reductions, vouchers, and most other popular efforts to improve
e T . ]
schools will end in disa t damen-

tally improve what h: _inside classrooms.’

We are not the only ones to decry this lack of attention to
the improvement of teaching. Jerome Bruner, an elder states-
man in educational psychology, made the same point in his
1996 book, The Culture of Education:

It is somewhat surprising and discouraging how little
attention has been paid to the intimate nature of teach-
ing and school learning in the debates on education that
have raged over the past decade. These debates have
been so focused on performance and standards that they
have mostly overlooked the means by which teachers
and pupils alike go about their business in real-life
classrooms—how teachers teach and how pupils learn.’

Our goal in writing this book is to convince our readers that
improving the quality of teaching must be front and center in
efforts to improve students’ learning. Teaching is the one
process in the educational system that is designed specifically
to facilitate students’ learning. Of course, there are many other
factors that influence learning in a significant way, such as stu-
dents’ home and social life, and the resources of the school and
community.* We do not want to minimize the importance of
these for the well-being of children. But much of what our
society expects children to learn, they learn at school, and
teaching is the activity most clearly responsible for learning.
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4 THE TEACHING GAP

Robert Slavin, long a leading educational researcher, made a
similar observation in a recent article:

The problem, I would argue, 1s that reforms so often
debated in the media, in the White House, in Congress,
and in statchouses across the country do not touch on
the changes needed to fundamentally reform America’s
schools. . . . These reforms 1gnore a basic truth. Student

achievement cannot change unless America’s teachers

use markedly more effective instructional methods.’

What makes this argument compelling is that not only 1s
teaching essential, it 1s a process we can do something about.
Overemphasizing the importance of nonschool factors that
often are. frustratingly, beyond the reach of public policy can
become an excuse for not trying to improve. Teaching lies
within the control of teachers. It is something we can study
and improve.

The Learning Gap
and the Need to Improve

Good questions to ask at this point are “Why is it so important
to improve teaching?” and “How do we know that improve-
ment is needed? Maybe we are doing fine.” Surprising as it
may seem, there is considerable controversy about the answers
(@ these questions. Influential educators and writers disagree.’
One answer is simply that there 1s always room for improve-
ment: no matter how well our students are doing now, it would
be foolish not to try to improve.

The truth, as we see it, however, is that the situation in the
United States demands improvement, not just because improve-

THE TEACHING GAP 5

ment is possible but because it 1 needed. Our students are
being shortchanged. They could be learning much more and
much more deeply than they are Jearning now. In the most
recent National Assessment of Educational Progress, a periodic
(hermometer of students’ learning, only 38 percent of America’s
eighth-graders could figure out a 15 percent tip on the cost ofa
typical meal, even when given five choices from which they
could select the correct answer.” Is this good enough?

Beyond the surveys of our own country’s students, there
are a number of sobering international reports. Several years
ago, one of us coauthored a book called The Learning Gap.*
That book presented a study of schooling and achievement in
Japan, Taiwan, China, and the United States. The findings
were cause for concern: As early as fifth grade, U.S. students
lagged far behind their counterparts in the other countries. On
4 test of mathematics achievement, for example, the highest-
scoring classroom in the U.S. sample did not perform as well
as the lowest-scoring classroom in the Japanese sample.

Interest in international studies has grown since publica-
tion of The Learning Gap, heightened recently by release of
the results of the Third International Mathematics and Science
Study (TIMSS). As the name implies, this was the third in a
series of international studies. The first was conducted in the
1960s and the second in the early 1980s. In both of these stud-
ies, U.S. students performed quite poorly compared with their
peers in most Asian and many European countries.” But nei-
ther of these two earlier studies came close to matching the
size and quality of the TIMSS, by far the most comprehensive
and methodologically sophisticated cross-national comparison
of achievement ever completed. TIMSS investigated mathe-
matics and science achievement among fourth-, eighth-, and
twelfth-grade students in forty-one nations."
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6 THE TEACHING GAP

The results from TIMSS have garnered a great deal of
media interest and have caught the attention of politicians,
policymakers, and the general public. The results are dramatic,
and they do not paint a flattering picture of American educa-
tiom. Mm eighth-grade mathematics, twenty of the
forty-one nations scored significantly higher, on average, than

léhe United States, while only seven nations scored signifi-

ww The seven nations scoring
lower than the United States were Lithuania, Cyprus, Portugal,
Iran, Kuwait, Colombia, and South Africa. Nations scoring
significantly higher than the United States included Singa-
pore, Korea, Japan, Canada, France, Australia, Hungary, and
Ireland.

Of course, the results of large international studies are
always open to question. So much differs across cultures and
educational systems, it is hard to know where to find the most
meaningful comparisons. Are the samples comparable? Do
we even have the same goals for education across cultures?
Although the answers to these questions are important for
interpreting the differences, the gap in achievement between
1U.S. students and those in other countries is simply too wide
to be dismissed on methodological grounds. U.S. education is
in need of improvement.

Beyond the Learning Gap

Americans increasingly are aware of this learning gap and are
seeking ways to address it. The international comparisons
grab the front-page headlines, and officials try to infer recom-
mendations from how one country performs compared with
the performance of another. Policymakers carefully study,
state by state, scores on the most recent National Assessment

b
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of Educational Progress, as if one could divine a strategy,
from the scores, for improving performance. Scores of all
local schools are printed in the newspaper, and school boards
and parents discuss why students in some schools score much
lower than others.

As important as it is to know how well students are learn-
ing, examinations of achievement scores alone can never
reveal how the scores might be improved. We also need infor-
mation on the classroom processes—on teaching—that are
contributing to the scores. Unfortunately, many policymakers
have ignored this fact, making decisions about the future of
education without even the most rudimentary information
about what 1s happening in classrooms. In 1993, faced with
low reading and mathematics performance on the National
Assessment of Educational Progress, California’s superinten-
dent of public instruction formed two task forces, one for
mathematics and one for reading, to study the situation and
propose solutions. California, after all, was highly respected
for its Curriculum Frameworks that guide reading and mathe-
matics instruction in the state.'” The Frameworks provided a
comprehensive outline for what students should learn and
guidelines for appropriate instructional methods. If the Frame-
works were so good, why was achievement so low?

In meetings of California’s mathematics task force, the dis-
cussion often turned to the Frameworks. Were the teaching
methods or curricular emphases recommended in the Mathe-
matics Framework perhaps to blame for students’ low achieve-
ment? A debate ensued among members of the task force, a
debate that has been reflected more broadly in public debate
around the country between proponents of “reform” teaching
and those in favor of more “traditional” teaching methods."
Some believed that the Frameworks were not working and
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should be changed; others believed that the state should stay
the course. But often lost in the discussion was a key fact: the
state of California had collected no data on the extent to which
the Frameworks had been implemented in the state’s class-
rooms. This did not stop the state, however, from undertaking
a revision of its Mathematics Framework. But on what basis
could the Framework be revised? Without knowing what
teachers were doing, how could the effectiveness of the Frame-
work be determined?

We do not mean to single out California; no state that we
know of regularly collects and uses data directly related to
instructional processes in the classroom. Policymakers adopt a
program, then wait to see if student achievement scores will
rise. Tf scores do not go up—and this is most often what hap-
pens, especially in the short run—they begin hearing com-
plaints that the policy isn’t working. Momentum builds, experts
meet, and soon there is a new recommendation, then a change
of course, often in the opposite direction. Significantly, this
whole process goes on without ever collecting data on whether
or not the original program was even implemented in class-
rooms—or, if implemented, how effective it was in promoting
student ]eaming.ww
know what is going on in typical classrooms.

Fortunately, the same TTMSS that gencfated a new wave of
concern about students’ achievement also collected a wealth of
information about educational factors that might help us under-
stand the different levels of performance in different countries.
TIMSS researchers analyzed textbooks; asked administrators,
teachers, and students about their beliefs and practices; and video-
taped teachers teaching typical lessons. The TIMSS video study of
teaching, which forms the basis for this book, is especially signifi-
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cant because it provides a penetrating and unparalleled look into
classrooms in three different countries. For the first tit =had a
More than that, we had the same kind of information from Ger-
many and Japan. We could now compare more than achievement
scores. We could examine similarities and differences in the
instructional methods that lay behind these scores.

A Unique Opportunity

The data collected in the TIMSS video study allow us to
answer questions that we could not answer previously yet are
crucial for the formation of education policy in the years to
come. What are the instructional methods that most teachers
currently use? Are the highly publicized reform recommenda-
tions being implemented in the classrooms of the United
States? Are there alternative ways of teaching in other cul-
tures, or is mathematics teaching pretty much the same every-
where? As was pointed out earlier, a major obstacle in our
efforts to improve education is the dearth of information about
what is happening in our nation’s classrooms. Video provides
us with a unique way of gathering the information we need to
examine our current practices and then improve them.

Video data, such as that collected in TIMSS, also help us
discover new ideas about teaching. If alternative ways of
teaching exist, video will capture them, even when they lie
completely outside our society’s current theories of teaching
and learning. And because the new ideas are illustrated through
actual classroom teaching, they can have immediate practical
significance for teachers. Video information can shake up the
way we think and let us take a fresh look at classrooms.

L o
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12 THE TEACHING GAP

cultural character.) The fact that teaching is a cultural activity
explains why teaching has been so resistant to change. But
recognizing the cultural nature of teaching gives us new
insights into what we need to do if we wish to improve it.

A Gap in Methods for Improving Teaching

Finally, we have learned a great deal from the video study
about the results of efforts to improve teaching in the United
States. Earlier in this chapter we pointed to the dearth of infor-
mation about the effects that educational policies have in the
clagsroom. The videos provide us with this kind of informa-
tion. and it is quite striking. Although most U.S. teachers
report trying to improve their teaching with current reform
recommendations in mind, the videos show little evidence that
change is occurring. Furthermore, when teachers do change
their practice, it is often in only superficial ways.

This will not surprise those who have worked in the field of
teacher professional development. The problem of how to
improve teaching on a wide scale is one that has been seriously
underestimated by policymakers, reformers, and the public in
this country. The American approach has been to write and dis-
tribute reform documents and ask teachers to implement the
recommendations contained in such documents. Those who
have worked on this problem understand that this approach
simply does not work. The teaching profession does not have
enough knowledge about what constitutes effective teaching,
and teachers don’t have a means of successfully sharing such
knowledge with one another.

To really improve teaching we must invest far more than we
do now in generating and sharing knowledge about teaching.
This is another sort of teaching gap. Compared with other coun-

tries, the United States clearly lacks a system for developing
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professional knowledge iving teachers the opportuni
to learn about teaching. American teachers, compared with
those in Japan, for example, have no means of contributing to
the gradual improvement of teaching methods or of improving
their own skills. American teachers are left alone, an action
sometimes justified on grounds of freedom, independence, and
professionalism. This is not good enough if we want excellent
schools in the next century. (In Chapters ;/', 8, and 9 we discuss
the problem of how to improve teaching, and offer a proposal to
make improving teaching the focus of our efforts to close the
achievement gap.)

.We opened this chapter by describing the opportunities that
exist at present for improving education. In this positive envi-
ronment, the challenge that awaits our nation is to find a way

to 1mprove classroom teaching so that our educational goals
can be realized.




CHAPTER 2

Methods for Studying
Teaching in Germany,
Japan, and the United
States
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when, for the first time in history, plans were made to

videotape an international sample of eighth-grade
mathematics teachers. Each teacher would be videotaped
teaching one lesson in his or her own classroom.

Imagine a videographer, Ron Kelly, traveling around the
United States for seven months, loaded with equipment, taping
in a different school each day. At the same time, Andrea Lin-
denthal was driving around her native Germany, filming a dif-
ferent mathematics lesson each day, and Tadayuki Miyashiro
was doing the same thing in Japan. They all were collecting
data for the Third International Mathematics and Science Study.

T HE STORY OF the TIMSS video study begins in 1993,
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Birth of the TIMSS Video Study

Planning for TIMSS was largely tunded by the U.S. govern-
ment, through the National Center for Education Statistics and
the National Science Foundation. Long before any data were
collected, teams of researchers were meeting and designing
the tests and questionnaires that would be administered in
forty-one countries." Most officials anticipated that American
students would not fare well in the cross-national compar-
isons. The previous international comparisons had provided
ample warning. But many of those involved in planning this
study now understood that just worrying about low achieve-
ment scores would not help improve the scores. This time,
ofTicials wanted to be ready to discuss the reasons for low lev-
els of student achievement and to suggest ways to improve
achievement. They consulted widely with experts in mathe-
matics and science education, looking for new ways of study-
ing the processes that lead to student learning,.

From early on, there was a great deal of interest in collect-
ing information on classroom instruction. Yet there was little
agreement on how to do this. Previous large-scale international
work had relied on questionnaires to collect information, a rel-
atively inexpensive procedure. Perhaps teachers could be sent
a questionnaire and asked to describe the methods they used.
The problem was that it would be hard to interpret their
responses. It is difficult to know how accurately teachers
describe their methods and what they mean by the words they
use. For example, if a teacher says she does “problem solving”
(currently a popular phrase) with her students, what, exactly,
does she do? Different teachers use the same words to mean
different things.

Videotaping teachers teaching in their own classrooms

R
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would solve this problem, but it was a radical idea. Video has
been around for some time, and researchers have used it to
study teaching. But no one had used video to collect a-nation-
al sample of anything, certainly not teaching. The logistical
problems alone were daunting, But the opportunity to peer
into the classrooms of various countries was too exciting to
pass up.

So was born the video study. Because the goal was to find
out more about some of the things that might account for stu-
_dents’ performance, the planners wanted to videotape teaching
mn a variety of countries. But which ones? Videotaping in all
forty-one countries was impossible, for both logistical and
financial reasons. Three countries were chosen: the United
States, Japan, and Germany. Japan was an obvious choice
because it has always scored near the top in international com-
parisons of mathematics achievement. Germany, though it had
not participated previously in the large international studies,
was also considered an important comparison country, because

Germany, like Japan, is a major economic competitor of the
United States. The stage was set.

Goals of the TIMSS
Video Study

Although the challenges of using video on a large scale are

considerable, the major goals of the TIMSS video study were
simple and straightforward:

l. To learn how eighth-grade mathematics is taught in the
United States.

2. To learn how eighth-grade mathematics is taught in two
comparison countries, Germany and Japan.

q




Koy AJeIng "Juitwiod sem saydeiSoapta au 181 “[[e 121j8 ‘mauy
s1o1poRa] “Juesaid Jou S1 BISWED ap) uaym op Aj[puLiou 519989}
jeym moys sadejoapla 1 1971 I9puoMm opdoad AueiN

(500(] JOYILIL AUI ITUM a8uey) viawe) AW (I

-45ojopotpout [Bo1sHEls Ul sprepuess JsAYSIY A 39W 1B
ordues & pey a4 10YS U] -pasodxa 219m SILHUNOD 23T ay
ul SyuSprys YoM 03 uononsul sonewayiel S ‘Kipero )
ut ‘pareurrxoidde A2y} 1EW) AIns 2q PJnod am A[Wopuel pord
_ules oIom AaY) 28nBO3Q ‘9BIE| JOU SEM Suossa| Jo Jequunu ot}
y3nomyy ¢ sarels pAufl oy ul 1§ PUE ‘gedef ut (¢ ‘AuBWIDD
ur (O] :SWOO0ISSL[d soljeuIalRll opeid-yys1o €7 popndtl
opdures Aprys 02pia [eul} UL ‘palprus SANUNOD 2} JO 2011
[{e ur ony sem SIYL Aprus 21 10J Pjods Sutaq jo 20UrYd
[enba ue pey SISSE[D §,1070Ed) 9} JO Yora pue A1unod Ay
ul 12yoea) Jiew opeis-yiyse A1anl 18 SuUEaU W) [BOIUTDI}
sy, . ordures Anpiqeqoxd [euoned,, B SEM opdures jeuly UL
-Kprys ay3 ojul seIq p2onponul ARy P[NOM OS OP 03 38TBI] ‘1108
JeUIe JO suonMusqns Ot PaMO[[E op pardues ueaq pey T
ouo a1 uey) poud ssep Juatapp € adei0opla 0} 1YL} o
Aq 10 ‘1ojouE 10} 1AYDES} U0 Symnsqus 01 [00Ys A Aq pajse
AT0M 9M TR "SISSE[O U pUb ‘S1aOBa} UAY} 11l PAAIAS
a1am S[OOTDS 'Ased 30U SeM SUO0SSI] WIOOISSE]D 3unoales

-opduwres SSIALL (1Y 2t
jo ajduwesqns WOpUEL 2q 0} PAIONISUOD SBA odures 09plA
Ay} pue payeonsiydos Ay3iy sem uepd Surjdwes SSNI 1 aw
‘Aoreumyio] ‘S19Y9e3) sonBwaLiE opeIs-ydie Jo AANEUSH
-dox sem S1070E9) Jo afduies ) 183 3108 aq 01 Popadu ax "ol
-onysul sorewayietl apeiS-y3Ie Jo yeniod [aas-[euonEd
¢ 2onpoid 0} a1om oM J] ;je1onIo st Aprus 3y} JO ajdwes 9yl

; padej09pIA 96 PIIOYS SWOOISSTLD AL

61l ONIHOVEL ONIAGNLS ¥04 SAOHLIIW

i ) s

e

i

G

e oA BATS R A

i AR

‘sanssl
Surmo[oy A M Esp am MmOy Juimouy Uo spuadap s3uipui
) U1 20UIPLFU0D Suiary ‘ApMus AU JO SINJES Ko m3J © pueis
-1apun 03 qupioduw si 1 PaulLLISpUR 2 p[noa styy i Aps e
10 AurBojut A YorygM ut sea JO Joquunll € 2IE 2191 2sned2¢
101012} A1) 10§ JURIUAAUOD nep
© uo 10ss9 ARduod auo 104 padroapia sem WOOISSE qoey
-yossa] 2y Sulpurisiepun 10j [nydiay a1am e ‘S103YSION
10 safed yooqixat JO sardoo se yons ‘s{ellsjet Arequawapd
-dns p2102][0d OS[E Kay ], ‘1ayoea) Ayl Wwoly asuodsal aneu
-uonsanb © pue uossaf A 0 adejoapia ¢ EIEP JO sadAy urew
om1 pa3o3[[02 s1oydeigoapia 2 SWI0OISSE[D AL apisul 22UO
Pa1ONPUOd SEM Aprys 02pia Yy Moy [1EIeP sI0W Ul QI8P
03 yorq 08 sn 137 "JOOYS 01 [00Y2S WO} Suipoael ‘ANUNOD
yopa ul U0 ‘sradrifoapia 1) M iodeyo Syl pauels 2

syjog pue SN UL
'SPOUIRIA 01835y

L Yoeal satn
_unod 1o ut s193d 119y Moy IR aredwios siy) SA0p MOH.,
pUE (OB} S12Y2edl geoLIaWY 1soW Op MOH,, 1P ssand AJuo
PINOD 2m MOU [nun 1eH suonsanb [EyuAWEPUTY 1amsug 01 sn
mof[e Aay], ‘Suisn aIv Apua1ms am spoyiat jeuononnsul Ay
uo uonEwIOJul J1SEq Sunoaj|od uo pue Su1yoea) WOOISSEd Uo
gonuaNe SN00F AL SIS pajIu[) AU} Ul UOnEdNp? anoxduit

J
L

o1 ey isnwt am days sty i piEmo) s ytod S[ROT 25U L

“§UIO0ISSE[D J1ayl ul
suLiojal JuIyoedl Sunuawadul e Koy Jatpaym pue W0l
AMQLA SIDUIEI) UBOLIDWY fear QU1 1NOQER SUTHAWOS LIE3] 0] '€

dvD DNIHOVHL HH L 81

J



i,
1 7
1810
ien
chir
refc
of

Jnit
the

g a
msis

20 THE TEACHING GAP

would try to prepare in some way. They might even go so far
as to design a special lesson just for the videotaping. Even if
this did not happen, the presence of the camera might affect a
teacher’s behavior in subtle, unconscious ways. This was a
serious concern, and we did not take it lightly.

We explained the goal of the study to all the teachers and
asked them to teach the same lesson they would have taught if
the camera had not been there. Most teachers do not want to
bias a research study, but some might inadvertently do so to
please or impress the rescarchers. We told them we wanted
to see a typical lesson, the one they had originally scheduled
for that day.

To check on typicality, we asked teachers to describe in the
questionnaire what they did i the same class the previous day
and what they were planning to do the next day. This helped us
to determine whether the teacher had taught a special, stand-
alone lesson for the camera or whether, as we hoped, the taped
lesson fit within an ongoing sequence. Teachers’ responses
indicate that few lessons were stand-alone, and we believe
most were quite typical.

Finally, we used common sensc in deciding the kinds of
indicators that might be susceptible to bias and took this into
account when interpreting the results. It seems likely, for
example, that students were on their best behavior in front of
the camera, so we believe the videotapes do not show the nor-
mal frequency with which teachers must discipline students.
On the other hand, it seems unlikely that teachers asked com-
pletely different kinds of questions while being videotaped
than they did when the camera was not present. Some behav-
jors, such as the routines of classroom discourse, are so highly
socialized that they are almost automatic and are difficult to

change.

TR
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Turning Videos into Information

After we collected the videos, the difficult task of analysis
began. Meaning is not contained in the videos; it must be con-
structed by the researcher through a difficult and painstaking
pr.occss. We began this process in May 1994 with a set of nine
trial tapes from each country. A team of six code developers—
two from Germany, two from Japan, and two from the United
States—and several mathematics educators spent the summer
at UCLA watching and discussing the contents of the tapes.
Our goal was to understand how teachers construct and imple-
ment lessons in each country, and to develop a common lan-
guage for describing the lessons.

The process was a straightforward one: we would watch a
tape (subtitled in English), discuss it, and then watch another.
Apyone could stop the tape at any time. The discussion was so
v1g.orous that it often would take a day or more to get through
a single lesson. There were disagreements in the group about
the contents of the tapes, and especially about how to describe
them. But gradually, as we worked our way through the twen-
ty-seven tapes, we began to develop a common view of the
nature of teaching in the three countries. More than that, we
began to develop a coding system to compare teaching ac,ross
the three countries.

Many people who are unfamiliar with behavioral research
do not understand how it is possible to code video objectively.
They assume that there is only one thing to do with video:
watch it. But there is a great deal more one can do. It is possi;
ble to move beyond individual impressions and identify fea-
tures of the events portrayed in a video objectively, so that
anyone who watches can agree. These objective judgments
can be used to quantify the events on the video so that one can
know how frequently different categories of activities occur.
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CHAPTER 3

Images of Teaching

N THE FALL of 1994, after several months of watching

tapes, the project staff met to present some preliminary

impressions and interpretations. We invited distinguished
researchers and educators from Germany, Japan, and the Unit-
ed States to attend, and we listened intently to what they had to
say. We were ready for a fresh perspective. It came late on the
last day of the meeting. One of the participants, a professor of
mathematics education, had been relatively silent throughout
the day. We asked him if he had any observations he would like
to share.

“Actually,” he began, “I believe | can summarize the main
differences among the teaching styles of the three countries.”
Everyone perked up at this, and here is what he had to say: “In
Japanese lessons, there is the mathematics on one hand, and
the students on the other. The students engage with the mathe-
matics, and the teacher mediates the relationship between the
two. In Germany, there is the mathematics as well, but the
teacher owns the mathematics and parcels it out to students as
he sees fit, giving facts and explanations at just the right time.
In U.S. lessons, there are the students and there is the teacher.

[£8)
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26 THE TEACHING GAP

| have trouble finding the mathematics; [ just see interactions
between students and teachers.”

Many of those present were somewhat dumbfounded by
this description. How grossly oversimplified it seemed! It also
was harshly critical of the American style of teaching and was
disturbing to hear. But the image stayed with us, and as we
watched the tapes over and over we began to understand that
our colleague had captured an important aspect of what we saw
in the tapes from all three countries. Although perhaps over-
simplified, our colleague’s description helped us to see features
that might otherwise have been hidden within the noise and
complexity of classroom life. Simplified descriptions provide

an important starting point for understanding complex activi-

Ties, provided we are open to revising. tempering, or even dis-
B - ity

carding them when they ¢ their usefulness.

We begin our journey into the TIMSS videos with our own
simplified descriptions of teaching in each country, We then
present a typical lesson from each country. Because we realize
that the typical lesson could never describe every teacher, we
conclude the chapter by reporting some ways in which lessons
might vary from the typical. Our goal is to help create accu-
rate and rich visual images of teaching in each country.

Preliminary Descriptions
of Teaching

Our impression is that teachers in Germany arc in charge o
the mathematics and that the mathematics is quite advanced,
at least procedurally. In many lessons, teachers lead students
through a development of procedures for solving general
classes of problems. There is concern for technique, where
technique includes both the rationale that underlies the proce-
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dure and the precision with which the procedure is executed.
A good motto for German-teaching would be “developing
advanced procedures,”

In Japan, teachers appear to take a less active role, allowing
their students to invent their own procedures for solving prob-
lems. And these problems are quite demanding, both procedu-
rally and conceptually. Teachers, however, carefully design and
orchestrate lessons so that students are likely to use procedures
that have been developed recently in class. An appropriate
motto for Japanese teaching would be “structured problem

In the United States, content is not totally absent, as was
portrayed by our colleague, but the level is less advanced and
requires much less mathematical reasoning than in the other
two countries. Teachers present definitions of terms and demon-
strate procedurmTHIﬂMC
then asked to memorize the definitions and practice the_—;r‘o?éi
‘dures. In the United States, the motto is “learning terms and

T T 1
practicing procedures.

What do the mottoes “developing advanced procedures,”
“structured problem solving,” and “learning terms and practic-
ing procedures” look like in actual classrooms? In the follow-
ing sections we describe three actual lessons selected to typify
the lessons sampled from each country.

Portraits of Eighth-Grade
Mathematics Lessons

The Classrooms

Even though the videotaped classrooms are located thousands of
miles apart and in different cultures, they look much the same.
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“TIME

1 min

10 min

20 min

30 min

40 min

" GERMAN LESSON

Teacher checks homework by
calling on students for answers.
Students work more difficult
homework problems on board.
Teacher corrects terminology.
Note: Typical for teacher to be
careful about notation and lan-
guage. Unusual to spend this
much time checking homework.

Teacher presents problem for the
day—a theorem for students to
prove—and leads them through
the proof. Teacher emphasizes the
procedures that can be used to
prove theorems like this.

Note: Proving a theorem is un-
wsual, but the teacher leading the
students through a discussion of
advanced procedures Is common.
Often, a student will be at the
board for part of the discussion.

Class reviews the theorem by
students reading aloud from a
handout.

Teacher assigns homework.
Note: Typical to allow no class
time for working on homework.

JAPANESE LESSON
Teacher reviews yesterday’s les-
son and assigns a problem that
was not finished.

Students present solution meth-
ods they have found, and
teacher summarizes.

Teacher presents task for the day
and asks students to work on it
independently (task is to invent
problem for classmates to solve).
Note: Typical to present task for
the day and allow students to
solve it in their own way. Often,
task can be solved using method
students have learned recently.

Teacher suggests they continue
their work in small groups.
Leaders of groups share prob-
lems with teacher, who writes
them on board. Students copy
problems and begin working on
them.

Note: Unusual for students to
work this long without a class
discussion. Typical for students
1o struggle with rask before
feacher intervenes.

Teacher highlights a good
method for solving these prob-
lems.

Note: No homework is typical.

p—

U.S. LESSON _

AUTHORS’ NOTES

Teacher asks students short-answer
review questions.

Note: Typical to begin with “warm-up "
activiry.

Teacher checks homework by calling
on students for answers.

Note: A common way to check home-
work.

Teacher distributes worksheet with
similar problems. Students work inde-
pendently.

Teacher monitors students’ work,
notices some confusion on particular
problems, and demonstrates how to
solve these.

Note: Typical for teacher to intervene
at first sign of confusion or struggle.

Teacher reviews another worksheet
and demonstrates a method for solv-
ing the most challenging problem.

Teacher conducts a quick oral review
of problems like those worked earlier.

Teacher asks students to finish work-
sheets.

Note: Unusual to not assign home-
waork, g

Opening

Common for lessons in all countries to
begin with review. But Germany and
the United States begin with relatively
long segments of checking homework;
Japan begins with a quick review of
yesterday's lesson.

Heart of the Lesson

Germany: Teacher leading students
through the development of advanced
techniques for solving challenging
problems, with students responding to
frequent questions.

Japan: Students working on challeng-
ing problem and then sharing their
results.

United States: Teacher engages in
quick-paced question/answer with stu-
dents, demonstrates methods, and asks
students to work many similar prob-
lems.

Closing

The lessons conclude in different
ways: Germany and the United States
often with assigning homework; Japan
with the teacher summarizing the
main point(s) of the lesson.
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Checking Homework. Mr, Eisner then calls on students, one
at a time, to give the answer to the next problem on the work-
sheet. After each response, he looks up to see if anyone dis-
agrees. If so, he asks for other responses and endorses one of
these as correct, or explains why the error might have been
made and gives the correct answer. The first eleven problems
are quite straightforward. They require finding the measure of
the third angle in a triangle, given the first two, as in the draw-
ing below. Students must simply add the measures of the two
angles and subtract from 180 to find the measure of the miss-
ing angle.

15 87

But the next problems are more challenging. One presents
the drawing below and asks students to find the angles labeled
with capital letters. Students apparently had more trouble with
these at home, and there is disagreement about the answers.

d) 2L
™ 3 a0

Mr. Eisner asks a volunteer to come to the board to explain
the solution. As the student works, Mr. Eisner corrects errors,

i b i

2
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elaborates on the descriptions provided by the students, and
makes sure students are using correct mathematical language.

The discussion regarding the problem shown above begins as
follows.

Mr. Eisner:  Which one could we figure out with the help of
the indicated measures? Birgit? It’s best if you
come to the front, because it’s always a little dif-
ficult describing it having so many angles.

Birgit: This is one hundred ten degrees (pointing to the
angle opposite A).

Mr. Eisner:  You claim one hundred ten degrees. Can you add
an explanation to that?

Birgit: Yes. Because it’s in the triangle of fifty degrees
and twenty degrees.

Mr. Eisner:  Yes, I'll show it again. You are talking now about
this triangle (pointing to the large triangle). That’s
twenty degrees and that’s fifty degrees, and there-
fore this third angle has to be, inevitably?

Birgit: One hundred ten degrees.

The rest of this problem, and the remaining homework
problems (twenty-two in all), are checked in a similar way. It
is now fourteen minutes into the lesson,

Presenting the Topic for the Day. Mr. Eisner presents the
new problem that will define today’s lesson.

Mr. Eisner: Questions, disagreements concerning homework?
Good, then we will construct a little, We need our
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tools for that. Okay. please draw first an arbitrary
distance AB. I wouldn’t make it too small, but
there has to be space above the distance so we
can put a semicircle there. . . . Okay, construct
now for the distance AB the perpendicular line at
the midpoint. . . . Actually, 1 don’t care so much
about the perpendicular line but only about the
midpoint. . . . Around M [the midpoint] we will
now draw a semicircle.

After the construction, which takes about five minutes, Mr.
Eisner asks the students to “mark on the edge of the circle five
arbitrary points and call them C,, C,, . . . C;” and then “con-
nect with point A and point B so five triangles emerge.” A
sample drawing now looks like this:

Cg C,L(
Cq

A ™M S

Mr. Eisner asks the students to measure, with their protrac-
tors, all five angles at the five C’s. After a few minutes, the
students begin reporting that all five angles are the same size;
they all measure 90 degrees. Mr. Eisner pretends to be startled
by this result and fries to get students to share his surprise. He
then notes that an ancient Greck mathematician (Thales)
found that all angles drawn inside a semicircle like this will

IMAGES OF TEACHING 35

measure 90 degrees. Now the stage is set, and Mr. Eisner pre-
sents the real challenge: “We did check it, but we also want to
prove it, of course. . . . Prove that it really has to be that way
and can’t be any other way.”

Here we see the advanced nature of the mathematics in
German classrooms: proving the Law of Thales is a challeng-
ing task for eighth-graders.

Working Through the Proof. As is common in Germany fol-
lowing the presentation of a challenging problem, Mr, Eisner
neither leaves the students alone to complete the task by them-
selves nor demonstrates a quick method that students are sup-
posed to imitate. Using the drawing below, he leads the class
through a careful development of the proof.

g8

Two triangles, AMC and BMC, have radii for two of their
sides, so they are isosceles triangies. This means that each tri-
angle has a pair of equal angles. By locating these angles in
the drawing, it is possible to see that angle C comprises one
angle equal to angle A and one angle equal to angle B. The
sum of the three angles (A, B, and C) is 180 degrees, because
they make up the large triangle ABC. Because angle C must
be the same as angle A plus angle B, the measure of angle C

) —
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must be cxactly hall of the 180 degrees, or 90 degrees. Mr.
Eisner leads students through this proof step by step. asking
students to respond to short-answer questions along the way.

Reviewing the Topic. It is now thirty-five minutes into the les-
son, and Mr. Eisner hands out two pages summarizing the Law
of Thales and its history. He selects students to read aloud
small sections of the handout and asks 1f there are questions.

Assigning Homework. The lesson concludes with the assign-
ment of homework. The problems require finding the measure of
missing angles. Some involve the Law of Thales, some a review
of previous work. Mr, Eisner asks if there are any questions
about the problems, then says, “Okay. You can start with that
until the bell.”” One minute later, forty-five minutes after the les-
son began (about average for a German lesson), the bell rings.

A Japanese Lesson: Structured Problem Solving

From an American point of view, the Japanese lesson begins in
a rather striking way. At the signal from the student monitor, all
the students stand and bow, in unison, to the teacher. The
teacher bows in return, and the lesson is officially under way.

Reviewing Yesterday’s Lesson. After the customary exchange
of bows, the students sit down and engage in a bit of joking
with Mr. Yoshida, the teacher, about the video camera. Mr.
Yoshida begins the lesson by reviewing the conclusion of the
previous day’s lesson. He notes that they had been working
with “the relationship between parallel lines” and had ended
by doing some problems. “Do you remember what they
were?” he asks. There is no response, so he asks the students
to get out the worksheet and look again at the first problem,

y
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which asked them to find the measure of the angle marked
with an “x” in the drawing below. “We hurried through this
problem,” he says, “and were not able to summarize it well.”
Several solution methods had been presented, but briefly, and
Mr. Yoshida asks the students to look again at the problem and
finish it “with the method you think is easiest. . . . If you can

give an explanation, that would be terrific.”

) A
50°

¥

W

(i)

After two minutes, he asks the students to present what
they have found. Three different methods are presented by stu-
dents, all based on drawing an additional line segment. In
some cases, a triangle is formed and students then use what
they already know about measures of triangles to find the
measure of angle x. After each presentation, Mr. Yoshida asks
how many students used that procedure. He concludes this
ten-minute segment by summarizing each of the three meth-
ods, pointing out the usefulness of drawing additional lines
when finding the measures of some angles.

Presenting the Problem for the Day. The lesson continues
with the problem for the day.
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Mr. Yoshida: Today, the problems cannot be solved without
auxiliary lines. We want to do problems of this
kind. The way the previous problem was made
was to bend once between the parallel lines.
Today, by changing this condition, I want you to
make up your own problems. We won’t change
the parallel lines but how the angles look in the
middle.

Mochida: Qutside?

Mr. Yoshida: Oh, it’s okay to go outside the lines. It is even okay
to bend twice. I don’t want you to bend ten times.

Students: (Laughter)

Mr. Yoshida: Twice or three times, that’s the limit. After that,
nobody will understand it. . . . Be creative. . . .
One problem is okay. but if it’s easy, do two
problems. . . . Put in the angles by yourselves
and write which angle is x. . . . It’s pretty hard
to put in the degrees. You can’t just put in any
degrees. . . . When you turn it in, you must be
able to solve it. If people say they do not under-
stand it, you must be able to explain it. Please
think about it to the best of your abilities.

Working on the Problem Individually. As in the German
lesson, the teacher presents a problem to the students that is
mathematically challenging for eighth-graders. What is differ-
ent is that Mr. Yoshida now asks the students to work out the
solutions on their own rather than leading the class in develop-
ing the solution. Of course, students already have learned
some methods that will help them get started.

For the next ten minutes, the students work individually on
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constructing a problem for their peers to solve and on making
sure they can solve it themselves. Mr. Yoshida circulates
around the room, answering questions and giving hints. He
appears increasingly concerned that students are not making
more progress and finally says, “Well, it seems it was a little
hard. I made a mistake. There are many of you that are in trou-
ble. . . . Get in your groups, and from the problems you have
made, pick a problem you and the others think is challenging,
and group leaders please bring them up. Please check if the
problem really can be solved and then bring it up.”

Working on the Problem in Groups. As the students
rearrange their desks, they move around the room and joke
with one another about how hard the problems are that they
have constructed. The noise gradually subsides, and after about
two minutes, the leaders of the groups begin bringing up their
problems for Mr. Yoshida to diagram on the chalkboard. After
Mr. Yoshida records one problem for each of the six groups
(see the diagrams below), he says, “These are the problems.
We don’t know whether we can solve them or not until we try.
... It seems impossible to do all of them in this lesson, so we’ll
think about them a little next time, too. Please hurry and copy
the six problems.”
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As students copy the problems, Mr. Yoshida walks around
the room, observing students’ work and commenting periodi-
cally about how difficult the students have made some of the
problems. It soon becomes apparent that the students are try-
ing to solve the problems as they copy them. Mr. Yoshida
might have intended this, and he certainly does not discourage
it. The students are still sitting in their groups; some are work-
ing together as a group, some arc working in pairs, and some
are working individually. After about ten minutes, Mr. Yoshida
asks how many students have solved each of the problems. He
then continues to circulate around the room, mostly observing
as students continue to work.

Students have been working at their seats, either individu-
ally or in small groups, for about twenty minutes now, an
unusually long segment of seatwork for a Japanese lesson, and
they will continue in this way for another nine minutes. As the
students continue to work, they occasionally raise their hands
and ask Mr. Yoshida to look at what they have done. It is
apparent that some students become excited at finding solu-
tions to the problems that Mr. Yoshida identified as being
especially difficult. Mr. Yoshida studies their solutions but
refuses to comment on whether they are correct.

Summarizing the Main Point. The period 1s almost over, and
Mr. Yoshida interrupts to say, “I know this is bothersome, but |
want to know the present situation.” He then asks how many
students have solved each problem. He concludes the lesson
by observing, “There are a lot of people who are using trian-
gles. That’s okay, but there are three types of auxiliary lines.
Sometimes there are easier methods of solving these problems
using other types of auxiliary lines. We will check these in the
next period.” His brief summary is more compressed than is
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typical for a Japanese lesson. The bell has already rung, forty-
nine minutes after the lesson began (near average for a Japan-

ese lesson), and the students now push their chairs back, stand,
and bow,

A U.S. Lesson: Learning Terms
and Practicing Procedures

Warming Up. The video begins with Mr. Jones, the teacher,
conducting a “warm-up” activity. He points to the top left-
hand drawing on the chalkboard (shown below).

Mr. Jones: What is the angle vertical to the seventy-degree
angle? (Pause) John?

John: [ don’t know.

Mr. Jones: Don’t get nervous (apparently referring to the
presence of the video camera). When I intersect
lines I get vertical angles. Right? Look at your
definitions. I gave them to you. You can look
them up. Here we have vertical angles and sup-
plementary angles. Angle A is vertical to which
angle?

Students:  Seventy (in chorus).

Mr. Jones:  Therefore angle A must be?
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Students: Seventy degrees (in chorus).

Mr. Jones: Seventy degrees. Go from there. Now you have
supplementary angles, don’t you? What angle is
supplementary to angle B?

Checking Homework. After five minutes of this quick-paced
review, Mr. Jones asks the students to “get out the worksheet I
gave earlier in the week and make sure we understand comple-
mentary, supplementary, and angle measurements.” The class
goes over the worksheet in a similar way: Mr. Jones asks stu-
dents for answers and continues questioning them until they
give the correct answer. The class checks thirty-six problems
on the worksheet during six minutes of question-and-answer
interaction.

Demonstrating Procedures. Reviewing previous work by
checking homework is reminiscent of the German lesson. But
the next activity is quite different from both the German and
the Japanese lessons. Rather than presenting a topic or prob-
lem for the day, Mr. Jones distributes a worksheet that con-
tains problems that, he notes, are “just like the warm-up.” At
the top of the worksheet is a sample problem with the solution
and a suggested method shown. Mr. Jones takes a minute to
go over this with the students and then asks if there are any
auestions. There are none, and the students begin working
independently.

Practicing the Procedures. The worksheet contains forty
problems, and the students spend the next eleven minutes
working on them. The problems, like the homework and the
warm-up, emphasize terms and procedures—in this case,
finding the measures of complementary, supplementary, and
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vertical angles. Mr. Jones circulates around the room, answer-
ing questions and giving hints.

The lesson clearly has taken a different turn from those in
Germany and Japan. The mathematics Is quite simple com-
pared with that found in the previous two lessons. But more
than that, the teaching method is different. In the German les-
son, the teacher led the students through the development of
some advanced mathematical procedures. In the U.S. lesson,
the development is limited to a quick demonstration. As in the
Japanese lesson, students in the U.S. classroom spend the heart
of the lesson working on assigned problems. But American stu-
dents are asked to practice the demonstrated procedures on
many simple problems rather than to develop procedures for
solving a few challenging problems.

As Mr. Jones walks around the room, he begins receiving
questions about problems 37 and 38. Apparently believing he
should intervene when students are struggling or become con-
fused, Mr. Jones goes to the chalkboard and works these two
problems with the whole class. He begins with problem 38:
“Write an equation that represents the sentence- The product of
12 and a number K is 192.” Mr. Jones writes “I2K” on the board
and asks students what to write next. One student says “Equal
sign,” and Mr. Jones completes the equation: “12K =192

[t might strike the reader as curious that this task has nothing
to do with the day’s lesson (calculating the measures of angles),
but some American curriculum materials include review of ear-
lier topics in later probiem sets. In fact, it is not uncommon to
find this kind of topic switch during U.S. lessons.

The discussion then turns to problem 37: “Angle QRS has
the same measure as its supplement. Find m < QRS.” Mr.
Jones shows that the answer must be 90 degrees. Even these
two problems, which were perceived to be the most difficult
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on the worksheet, are quite simple compared with those
encountered by the German and Japanese students.

Demonstrating More Procedures. Mr. Jones gives the stu-
dents two more minutes to finish the worksheet and then asks
them to get out the worksheet they completed the previous
Friday, after a quiz. One of the problems asked students to
measure the interior angles of a hexagon (shown below) and
compute the total. Mr. Jones asks if everyone got an answer
close to 720 degrees. He then proceeds to the second part of
the problem.

Mr. Jones:  If I took this angle (D) and moved it down here,
and made it across this way (see dotted lines in
drawing), moved D down here, should that
change the sum, the total?

Jason: No. (Other students repeat this answer.)

Mr. Jones: It should not. Why? I still have how many
angles?

Obed: You still have six.

(It must be noted here that, based on what students have stud-
ied to this point, there is no way they can know the answer to
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Mr. Jones’s opening question, or that the number of angles is
the crucial fact in finding the sum of the angle measures. But
the nature and tone of teachers’ questions often give away the
answer, and a number of students apparently picked up on
these cues and answered the questions appropriately.)

Mr. Jones: T still have six angles. There is a formula, and we
are going to go through this after spring break,
but I will give you a hint right now. If I take the
number of sides, and I subtract two, and I multi-
ply that number times one hundred eighty
degrees, that will tell me how many degrees
these add up to. How many sides in this figure?
(Pause). Six. Right? Number of sides subtract
two, gives me what?

Students: Four.

Mr. Jones:  Four. What is four times one hundred eighty
degrees?

Jacquille: Seven hundred twenty.

Mr. Jones:  Should be seven hundred twenty, right? How
many degrees should there be in a five-sided
figure? (Pause). Take the formula; the number
of sides is five . . . subtract two, and multiply by
one hundred eighty degrees.

Mike: Five hundred ninety?

Mr. Jones:  Five hundred forty degrees. All five-sided fig-
ures contain five hundred forty degrees.

e Sam
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By giving the students this formula, Mr. Jones has just
taken a problem that could have been challenging for the
students (at a level similar to that in Germany and Japan)
and changed it into a routine problem for which they must
simply follow a rule. One of the features that make this l_es-
son typical of teaching in the United States is just this: statl.ng
rules, rather than developing procedures, and thereby turning
mathematics into a matter of following rules and practicing
procedures.

Reviewing Procedures and Definitions. After using the for-
mula to calculate the sum of the interior angles in a triangle,
Mr. Jones makes several announcements about upcoming
activities and future quizzes and tests. He then conducts a
quick oral review with the class on the meaning of terms such
as complementary, supplementary, obtuse angle, and acute
angle. A few minutes remain, and Mr. Jones tells the students
to use the time “to finish up any of this, and ask me ques-
tions.” The lesson ends with a bell, forty-eight minutes after
it began (about average for the United States).

Variations on a Theme

After watching these lessons, and many others like them, we
developed the images of teaching, complete with mottoes, that
we sketched at the beginning of this chapter. But we noted
then that these images are, in many ways, too simplistic. Why?
Because there is a range of lessons in each country. Many
lessons look much like the ones we have described, and it is
from these that the simple images were formed. But some
lessons look quite different. We can form richer images of
teaching by seeing the full spectrum of lessons.
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German Variations: More Practice
and More Student Participation

The spectrum of lessons in Germany moves out from the cen-
ter in two different directions. Some lessons focus more on
practicing skills already learned than does the lesson taught by
Mr. Eisner; other lessons include more student exploration of
concepts and procedures.

Practicing skills is illustrated by a lesson on solving linear
equations. The lesson begins with the teacher reporting that
the students’ performance on a recent test was not very good
and suggesting that more practice is needed. The teacher asks
two students to come to the chalkboard, and he dictates a
problem for each of them. The first problem is (2x — 3)/3 —
(3x + 4)/4 = -9/20 — (4x — 3)/5. The rest of the students are
expected to watch and correct errors as the two students work
through the problems at the chalkboard. The teacher carefully
monitors the step-by-step procedures of both students, often
asking questions and correcting errors. After the two students
finish, the teacher asks if there are questions and calls two
more students to the front, dictating two new problems. The
entire lesson proceeds in the same way. Some aspects of the
lesson are quite typical: students working on complex proce-
dures at the chalkboard with the teacher monitoring progress;
and the teacher orchestrating a whole-class question-and-
answer discussion of the solutions. But the emphasis on skills
already learned, without the development of a new concept, is
different from most lessons.

The second kind of variation—more student participation in
developing the mathematics—is illustrated by the following les-
son. The teacher begins by reviewing the main point from the
previous lesson: special polygons, like squares and equilateral
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triangles, are defined by special relationships and special proper-
ties of their sides. angles, and so on. The teacher then distributes
cardboard models of a variety of special polygons and asks the
students to find all of the special properties they can—sizes and
relationships of sides and angles, and axes of symmetry. Stu-
dents work together in small groups, and after about fifteen min-
utes group representatives come to the front, one at a time, and
fill in the cells of a large chart, answering “yes” or “no” to state-
ments such as “sides are equal,” “angles are equal,” and “diago-
nals are axes of symmetry” with respect to their polygon. One
polygon, the kite, creates considerable disagreement among the
students. The teacher demonstrates again how to check special
properties and asks everyone to reexamine the kite.

As we put together the typical features with the variations,
our image of German mathematics teaching as “developing
advanced procedures” still seems appropriate. In Mr. Eisner’s
lesson, the procedures were methods for proving the Law of
Thales, a powerful and rich theorem in geometry. The two
variations can be interpreted as complements to the theme. In
one case. the emphasis shifts from the initial development of
procedures to proficiency of execution. In the second case, the
teacher allows the students to participate more directly in the
development of the procedures, at least for a short time. But
the teacher is still in control, carefully constraining the task to
ensure certain outcomes. Both kinds of variation support the
image of the knowledgeable teacher leading students through
the development of advanced mathematical procedures.

Japanese Variations: Teacher Telling
and Students Memorizing

At first glance, the variations we find in Japanese lessons
appear to conflict sharply with the lesson presented by Mr,

y
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Yoshida. It is not even clear that the typical lessons and the
variations fit along the same spectrum. We see teachers lectur-
ing about a topic or telling students how to solve a problem or
asking students to memorize properties or facts through
repeated recitation. It is especially interesting that when these
activities occur, they often are put together, in the same lesson,
with students’ solving problems and sharing solution methods.
From an American point of view, this looks rather odd.

In one lesson, the teacher begins by identifying the new
topic that will continue for several weeks—the analysis of
polygons. For the next thirty-five minutes, he lectures. He
talks about historical discoveries, about the prevalence of
these figures in the real world, and about the fact that this
topic is more closely related to the previous one—linear func-
tions—than students might think, because both search for
relationships. He concludes by posting the goal for mathemat-
ics: “To learn to think logically while searching for new prop-
erties and relationships.” He asks students to repeat this goal
several times and memorize it. The teacher then says that the
first task will be to study relationships among angles, and he
draws a large X on the board. He asks students to draw a simi-
lar X on their papers and to use a protractor to investigate the
relationships among the angles. “Write down things you
notice,” he says. After five minutes the students share what
they’ve found, including that the angles opposite each other
are equal. The teacher wonders aloud whether this would
always be true. Could it be proved? He then, with large hints,
helps students discover a proof. ,

In another lesson, the teacher begins by reviewing three
properties of parallelograms that they have developed thus far,
such as “opposite sides are of equal length.” He posts the three
statements, and the students spend fifteen minutes reciting
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them. The class recites them together, then a student StrtillldS
and recites them alone, then they spend one minute reciting
them quietly to themselves, and then they re.peat the process.
The teacher concludes this activity by saying that students
need to remember the properties because they will n?ed them.
He then presents the picture shown below and says, “If ABCD
is a parallelogram and BE equals DE, prove thgt AE equa.ls
CE” The proof, not surprisingly, uses the properties just I'CC-I‘[‘-
ed. and the students are asked to develop and share several dif-

ferent proofs.

3 E o

At first glance, these two lessons look quite different from
the one tau;ht by Mr. Yoshida. But after viewing them several
times, we cuan sec how they complement the image of “struc-
tured problem solving.” When students are asked to solve
challenging problems, teachers often build scaffolds to help
them. The scaffolds come in many forms. Sometimes they are
the outcomes of previous lessons, reviewed by the teacher (as
in Mr. Yoshida’s lesson). Sometimes they are in the fo‘rm of
information provided through lectures, and sometimes 1n thf:
form of mental tools provided through memorization. What is
constant is that challenging problems are selected and sca_f—
folds are provided so that students can, at the least, begin
developing methods for solution.
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Not every lesson, however, fits neatly along this spectrum.
In one lesson, the teacher says that today they will be talking
about the solutions and graphs for simultaneous linear equa-
tions. She then leads the students through a twenty-five-
minute review of graphing linear equations, showing them
how they can translate any form to y = mx + b and can then
graph the equation easily. She then shows that when two equa-
tions are graphed on the same axes, they often intersect in one
point, and this point is special—it has coordinates that satisfy
both equations. Throughout the entire discussion, she asks stu-
dents short-answer questions and accepts their responses, but
she essentially tells the students what they need to know and
how to solve the problems.

This lesson shows that “structured problem solving” does
not capture the full range of Japanese instruction. Indeed, it
seems that the teaching method in this lesson is more like the
methods typically used in Germany than the methods typically
used in Japan. If nothing else, the lesson reminds us that not
all teachers within the same country use the same methods.

U.S. Variations: More Review
and More Student Participation

As in Germany, the spectrum of lessons in the United States
moves out from the most common in two different directions:
even more review than in Mr. Jones’s lesson on one side, and
more student participation on the other.

In one lesson, the teacher announces that students will have
time to review for the upcoming chapter test. Apparently refer-
ring to the suggestions in the teacher’s manual, the teacher
says, “What they said is that I shouldn’t review with you; you
should do it in your groups.” The students begin reviewing.
Although their desks are placed together in groups of four,
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most students work through the textbook rcvi.ew page on theilr.
own, raising their hands when they have L]l.lCStIOI]S. Th.e teacher
circulates around the room for the full period, answering ques-
tions and briefly tutoring individual students who need help. .
Another lesson, although also review, contrasts gharpb/ 131
teaching method. The teacher hands back the prewgus dfixys
quiz [lSN-E’dL‘.h student enters the room. The teacher asks the erl-:
dents to get into their groups and compare responses, ChC;Z\
mistakes they made, and decide to present one problem lO- the
class that was hard for them. During most ofthc lesscni, gll Oll.}l{p
representatives, in turn, present their selections on {EhL lcm ‘
board and lead a class discussion abou{ nwthOdS 0 SO'U.UO
One problem 15 to solve the following sy;tems of 6911(}21@;.
y=2x-9: x+ 2y =2. Another problem is to factor 8—\d;-s.
_‘_.\p;)a[~e11ti_\f. the teacher intends to_r sm@cnts tg pl?b@l:][ 311 . 1nr
cuss their methods, but she often jumps in to LO[’]ECT-L (b
explain or cut off discussion in order to move t(.) thé I]}C}](t 1;306—
lem. At the end of the lesson. the teacher fe.\’IEWb the s o]pto
intercept form for linear equations and how: it can be Ubt;( .]
construct graphs, and then assigns twenty-five problems fron
2 ¢ for homework. _
" ﬁ%ﬁﬁ??{?kds of variations, in different ways, are conmlsfent
with our simplified U.S. image of “learning tem}e.; and p.rac_tictng
procedures.” The first kind of variation—add'monal 1 evm\tn*
simply reinforces the theme. The sccoild ku‘ad 02\}&:11-110;;
expands the image. Although the goal of the secon lesso -
similar to the goal of the others—Ilearn lcrrps and practice PTOC_
dures—the classroom activities in Wh@h the students .ale
engaged look quite different. Working with other siu\den‘tbs. to
an':i]yzc problems, presenting problems to the .uiass, dc,scn mi
one’s own method for solving them, and asking questions o
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peers—all these give students a more active role than they had in
either the review lesson or M. Jones’s classroom.

Lessons in which students participate in this way might
show the effects of the current reform efforts, There are, how-
ever, very few of these lessons, and when they do occur, the
variations from the theme appear in the form of activities, not
the substance. Students are seen working in small groups or
engaging in a discussion about solution methods, but the
mathematics is simple compared with that encountered by
their German and Japanese peers, and the work and discussion
are mostly about memorizing definitions for terms and fol-
lowing rules and procedures.

Can We Trust the Images?

Portraits of individual lessons are useful when they create
images of teaching that represent the way teaching actually
looks. But they can be dangerous if they misrepresent the situ-
ation. It is wise to be skeptical when deciding whether the
description of a few lessons creates a fair image of teaching in
each country. This is especially true when dealing with activi-
ties as complex as classroom teaching.

Of course, we presented thesge typical lessons because
we believe that they are useful. They capture quite well
the images of teaching that we formed while watching the
tapes and discussing them with our colleagues, and we believe
they are a fair representation of teaching in each country. But
as we stated at the end of Chapter 2, both impressionistic
reports and coded data are necessary for learning about teach-
ng. By examining the coded data from the lessons, readers can

-




1 puLy noA 219ym 10 2| SYOO[ 1 1BYM JO SSa[piedal ‘Fuiyoea
JO aimjeu a1} IN0QR SUOISN[OUOD [BJUIWEPUNJ JWIOS 0} U0
uay) pue uoneuLioyur si jussald am ‘aadeyd 1xau 2y uy Fui
-[9Ba) JO saFew asayy aulgai o) djay os[e eiep papod ay Al
-unoo yoea ut [ealdA1 1 1RYM 1N0qE SpBUW am SWIR[D 2y Yoy

d¥0O DNIHOVIL dHL rs



